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DETAILED ACTION 

1) Claims 1-36 are presented for examination in light of the amendment filed 12/20/05. 
This is a second non-final rejection. 

Allowable Subject Matter 

2) Claims 20-22 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

3) The following is a statement of reasons for the indication of allowable subject matter: 
Referring to claims 20-22, Spence (U.S. Pat 5,123,734), alone or in combination with the 

prior art of record, does not explicitly teach a method for calibrating a programmable material 
consolidation apparatus wherein evaluating data comprises evaluating the particular distance, the 
number of reference pixels viewed, and the common, known dimension of the reference pixels to 
determine a magnification of the viewpoint, in combination with the remaining elements or 
features of the claimed invention. 

Claim Rejections - 35 USC§112 

4) The 112 rejections from the previous office action are withdrawn in light of the 
amendment filed 12/20/05. 

Claim Rejections - 35 USC § 102 

5) The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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6) Claims 1, 3-8, 23-27 and 29-36 are rejected under 35 U.S.C. 102(b) as being unpatentable 
by Spence et al (U.S. Pat 5,123,734). 

Referring to claim 1, Spence teaches a method for calibrating a programmable material 
consolidation apparatus (Abstract) comprising viewing at least one location substantially at a 
consolidation elevation of a fabrication site of a programmable material consolidation apparatus 
(col. 12 lines 28-39 and col. 13 lines 5-21, whereby a calibration plate comprising beam profile 
sensors is placed at a consolidation elevation of the apparatus); evaluating data obtained from 
viewing the at least one location and determining an amount of adjustment to be made to at least 
one component of the programmable material consolidation apparatus, in response to the act of 
evaluating (col. 13 line 65 through col. 14 line 9, whereby correction factors are created and used 
to adjust the apparatus). 

Referring to claim 3, Spence teaches that viewing is effected substantially at the 
consolidation elevation (col. 12 lines 28-39 and col. 13 lines 5-21, whereby a calibration plate 
comprising beam profile sensors is placed at a consolidation elevation of the apparatus). 

Referring to claim 4, Spence teaches that evaluating comprises comparing the data to at 
least one expected data value (col. 13 lines 30-44, whereby calibration utilizes predetermined 
programmable distances and compares them to actual results). 

Referring to claim 5, Spence teaches determining comprises determining that no 
adjustment of the at least one component need be made (col. 13 lines 34-55, whereby 
adjustments are made only if the expected values are not received). 

Referring to claim 6, Spence teaches adjusting the at least one component by the amount 
of adjustment (col. 14 lines 3-6). 
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Referring to claim 7, Spence teaches adjusting the at least one element of the 
programmable material consolidation apparatus by at least a portion of the amount of adjustment 
(col. 14 lines 3-6). 

Referring to claim 8, Spence teaches fabricating at least one feature substantially at the 
consolidation elevation (col. 4 lines 12-61). 

Referring to claim 23, Spence teaches directing selectively consolidating energy toward a 
plurality of locations of the consolidating elevation (col. 12 lines 1-65, whereby a laser is moved 
between multiple locations on a calibration plate). 

Referring to claim 24, Spence teaches that directing includes directing the selectively 
consolidating energy toward at least one location proximate a corner or an edge of a rectangular 
field of exposure at the consolidating elevation (col. 12 lines 13-39 and col. 13 lines 30-46 and 
Figure 16a, whereby the calibration plate is square and the sides are found). 

Referring to claim 25, Spence teaches at least some of the plurality of locations are in 
substantially linear alignment (Figure 16a). 

Referring to claim 26, Spence teaches that viewing comprises viewing actual locations of 
the consolidating elevation to which the selectively consolidating energy is directed (col. 12 lines 
28-39 and col. 13 lines 5-21, whereby a calibration plate comprising beam profile sensors is 
placed at a consolidation elevation of the apparatus). 

Referring to claim 27, Spence teaches placing at least one light sensitive element 
substantially at the consolidating elevation, the viewing being effected with the at least one light 
sensitive element (col. 12 lines 28-38, whereby photodiodes are utilized). 
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Referring to claim 29, Spence teaches that evaluating data comprises comparing the 
actual locations to anticipated locations of the consolidating elevation where selectively 
consolidating energy was expected to be directed (col. 13 lines 30-44, whereby calibration 
utilizes predetermined programmable distances and compares them to actual results). 

Referring to claim 30, Spence teaches adjusting a material consolidation element of the 
apparatus by at least a portion of the adjustment amount to increase a linearity of a path of 
consolidating energy generated by the material consolidation element (col. 13 line 65 through 
col. 14 line 9, whereby correction factors are created and used to adjust the apparatus). 

Referring to claim 31, Spence teaches a calibration system for use with a programmable 
material consolidation apparatus (Abstract) comprising at least one imaging element (col. 12 
lines 28-39 and col. 13 lines 5-21, whereby a calibration plate comprising beam profile sensors is 
utilized); and a controller in communication with the at least one imaging element and 
programmable to effect at least one calibration program that facilitates adjustment of at least one 
feature of the programmable material consolidation apparatus to calibrate the same (col. 5 lines 
17-27 and col. 13 line 65 through col. 14 line 9, whereby correction factors are created and used 
to calibrate the apparatus, and whereby the calibration is performed with the use of a computer 
acting as a controller in communication with the apparatus). 

Referring to claim 32, Spence teaches that the at least one imaging element comprises a 
machine vision system associated with the programmable material consolidation apparatus (col. 
12 lines 13-38 and col. 13 lines 1-55). 

Referring to claim 33, Spence teaches that the at least one imaging element comprises at 
least one light sensitive element configured to be positioned at a location of the programmable 
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material consolidation apparatus at which material consolidation is to occur (col. 12 lines 28-39 
and col. 13 lines 5-21, whereby a calibration plate comprising beam profile sensors is placed at a 
consolidation elevation of the apparatus). 

Referring to claim 34, Spence teaches that a light sensitive element is positioned at 
corners or edges of a field of exposure of the programmable material consolidation apparatus 
(col. 12 lines 13-39 and col. 13 lines 30-46 and Figure 16a, whereby the calibration plate is 
square and the sides are found). 

Referring to claim 35, Spence teaches a plurality of light sensitive elements (col. 12 lines 

28-39). 

Referring to claim 36, Spence teaches that a calibration plate including reference features 
thereon, the calibration plate being configured for placement at a location of the programmable 
material consolidation apparatus at which material consolidation is to occur (col. 12 lines 13-27 
and col. 13 lines 5-15). 

Claim Rejections - 35 USC § 103 

7) The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8) Claims 2, 9 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spence, further in view of Suh (U.S. PGPUB 2004/0251242). 
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Referring to claims 2, 9 and 28, Spence teaches the above. However, Spence does not 
explicitly teach that viewing is effected from above the consolidation elevation, nor that viewing 
comprises viewing the feature being fabricated. 

Suh teaches a method for controlling a programmable material consolidation apparatus 
which utilizes a machine vision system to view a feature being fabricated above the 
consolidation elevation and uses the data to adjust the apparatus (Paragraphs 0056 and 0066- 
0067 and Figure 5) 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to view from above the consolidation elevation and to view a feature being fabricated 
in the invention taught by Spence above since viewing from above the consolidation elevation 
allows the optical axis of a machine vision system to pass through a region to which a laser beam 
is irradiated, so dimensions of the object being photographed can be viewed (Suh, Paragraph 
0056), and since viewing a feature being fabricated allows process parameters to be controlled to 
reach target values (Suh, Paragraph 0023). 

9) Claims 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Spence, 
further in view of Suh, further in view of Philippi (U.S. Pat 6,483,596) 

Referring to claims 10-14, Spence and Suh teach the above. However, they do not 
explicitly teach that fabricating includes fabricating a plurality of reference pixels substantially at 
the consolidation elevation, that evaluating data comprises comparing actual locations of the 
plurality of reference pixels to anticipated locations for the plurality of reference pixels, nor 
adjusting reference grid data or that apparatus by at least a portion of the amount of adjustment. 
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Philippi teaches a material consolidation apparatus whereby reference pixels are created 
and compared to a reference grid and whereby the system is adjusted by the amount of 
adjustment required (col. 4 line 58 through col. 5 line 42). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to compare actual locations with anticipated locations of reference pixels and use the 
data to adjust the system in the method taught above since this would allow a conformity 
between a radiation coordinate system and a machine coordinate system to be obtained and used 
to calibrate the system in an absolute manner (Philipp, col. 5 lines 37-42). 

10) Claims 15-17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spence, further in view of Philippi et al. 

Referring to claims 15-17 and 19, Spence teaches the above. However, Spence does not 
explicitly teach that viewing comprises moving a viewpoint substantially linearly from which 
viewing is effected along a path of a plurality of spaced apart reference pixels, each having a 
common, known dimension, positioning a calibration plate including the plurality of spaced apart 
reference pixels substantially at the consolidation elevation, nor determining a number of 
reference pixels viewed as the viewpoint is moved a particular distance. 

Philippi teaches a material consolidation apparatus whereby a number of linear reference 
pixels are created and compared to a calibration plate comprising known dimensions and 
whereby the system is adjusted by the amount of adjustment required (col. 4 line 58 through col. 
5 line 42). 
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Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize a calibration plate and reference pixels to adjust the system taught by Spence 
above since this would allow a conformity between a radiation coordinate system and a machine 
coordinate system to be obtained and used to calibrate the system in an absolute manner 
(Philippi, col. 5 lines 37-42). 

1 1) Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Spence, further in 
view of Philippi, further in view of Cohen (U.S. Pat 5,287,435). 

Referring to claim 18, Spence and Philippi teach the above. However, they do not 
explicitly teach that viewing further comprises detecting transitions in contrast. 

Cohen teaches a 3D modeling technique whereby variations in contrast can be detected 
(col. 15 lines 41-45). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to detect variations in contrast in the invention taught above since this would allow a 
camera to detect the solidifiable material from the support material and utilize the detected 
solidifiable material to compare the results to an original image (Cohen, col. 15 lines 40-66). 

Conclusion 

12) Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander J Kosowski whose telephone number is 571-272-3744. 
The examiner can normally be reached on Monday through Friday, alternating Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on 571-272-3749. The fax phone number for the 
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organization where this application or proceeding is assigned is 571-273-8300. In addition, the 
examiner's RightFAX number is 571-273-3744. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-2100. 

Alexander J. Kosowski ^ ~ 



Patent Examiner 
Art Unit 2125 




